Introduction: In the United Kingdom (UK) ethnic minority groups from the Indian sub-continent (India, Pakistan and Bangladesh) are at increased risk of coronary heart disease (CHD) related mortality and morbidity. The aim of this study was to assess the variation in recording of clinical data by ethnicity following the implementation of an electronic centralised cardiac rehabilitation register in the North West of England. Methods: Data were collected over 18 months for all individuals (n = 1993) assessed for entry into the cardiac rehabilitation programme. Analysis of the recording of clinical data was undertaken by ethnicity with adjustment for gender, age group and deprivation. Results: Most patients on the database had their ethnicity recorded (94.4%). South Asians (Indian, Pakistani and Bangladeshi) were less likely to have clinical data items recorded compared to the majority White British group. The disparity in recording of clinical data was most marked for the Hospital Anxiety and Depression Scale score (adjusted OR 0.16, 95% CI 0.07-0.36), body mass index (adjusted OR 0.54, 95% CI 0.37-0.79), pulse (0.60, 95% CI 0.42-0.88), blood glucose (adjusted OR 0.64, 95% CI 0.44-0.93) and cholesterol (adjusted OR 0.64, 965% CI 0.44-0.95). Conclusion: Recording of clinical data relevant to successful cardiac rehabilitation was poorer among South Asian patients. Crown
Introduction
Cardiac rehabilitation is a combination of exercise, psychological and educational interventions and has been shown to promote recovery, enable patients to maintain better health, and reduce risk of death. A Cochrane review of 32 trials involving 7683 patients found a 27% reduction in all cause mortality with exercise based cardiac rehabilitation [1] . A more recent systematic review of 48 trials with a total of 8940 patients of the effectiveness of exercise based cardiac rehabilitation alone or in combination with psychological or educational interventions confirmed the benefits of exercise based cardiac rehabilitation [2] .
Uptake of cardiac rehabilitation has remained low in the United Kingdom (UK) with only 34% of myocardial infarction (MI) patients, coronary artery bypass grafts (CABG) patients and elective angioplasty patients taking part in cardiac rehabilitation in 2007-2008 [3] . Patients attending cardiac rehabilitation programmes have tended to be male, middleaged and diagnosed with uncomplicated MI [4] . Studies have consistently shown that women are significantly less likely to take up exercise based cardiac rehabilitation and that uptake is lower among deprived groups for both males and females [5] [6] [7] [8] [9] [10] . In the UK, ethnic minority groups originating from the Indian sub-continent are at increased risk of coronary heart disease (CHD) with higher prevalence of cardiovascular disease in Pakistani and Bangladeshi men (60 to 70% higher) and Indian men (25% higher) compared to the general population [11] . Although death rates related to CHD have declined recently, there is some evidence of widening disparity in mortality, particularly in Pakistani and Bangladeshi men [12] .
There is little data available on the uptake, completion or outcomes of cardiac rehabilitation among minority ethnic groups. A systematic review of literature identifying studies which reported on interventions to improve uptake, adherence and professional compliance in cardiac rehabilitation identified only two studies which reported interventions in ethnic minority groups [13] : one was a prospective study set in North America and the other a programme description of a project in the UK providing translated educational material to South Asians. The latter was descriptive and did not include any formal evaluation.
There is emerging data available on recording of clinical data by ethnicity in the UK but not specifically for cardiac rehabilitation. For example, a longitudinal study of patients on a diabetes register found similar level of recording of process of care measures for South Asians compared to people of European origin [14] . More recently, follow up patients with diabetes within primary care concluded that although there had been improvement in intermediate outcomes, possibly related to the introduction of the pay for performance Quality Outcome Framework incentive scheme, the magnitude of difference appeared to differ between ethnic groups with worse outcomes in South Asians [15] .
The lack of data on how uptake, adherence and outcomes with cardiac rehabilitation and clinical data recording vary by ethnicity may be partially due to poor data recording. Thus, the Cochrane review and meta-analysis of cardiac rehabilitation included studies involving 7683 people, and noted that ethnic origin was seldom reported [1] . Although recording ethnicity has been mandatory in secondary care in the UK since 1995 [16] , evidence from the Hospital Episode Statistics data at the time the project commenced (January 2004) suggested that this was poorly recorded.
Aim
The primary objective of this study was to explore variation in data recording related to ethnicity following the implementation of an electronic centralised cardiac rehabilitation register in the North West of England.
Methods

Population and setting
The study population was individuals referred for cardiac rehabilitation following a cardiac event to the cardiac rehabilitation teams based at two sites: Royal Blackburn and Burnley General Hospitals in Lancashire. There is a large ethnic minority community (10.8%) in East Lancashire with most defining their ethnicity as either as Pakistani (6.7%), Indian (3.1%) or Bangladeshi (0.6%) [17] . Overall uptake of cardiac rehabilitation in East Lancashire was around 45% [3] at the start of the study (in line with other areas of the UK) with no data available for minority ethnic populations.
Creating a cardiac rehabilitation database
A centralised secure database accessible via the NHS net was created with the help of the National Institute for Bio-Health Informatics at the University of Manchester (http:// www.nibhi.man.ac.uk/). The core dataset used on the database was developed using the audit tools recommended by the British Cardiac Society and the Royal College of Physicians Joint Working Party [18] .
Assessment of risk factors helps to tailor education and rehabilitation programme around the identified risk factors. Established risk factors such as blood pressure (BP), smoking status, cholesterol and diabetes are part of routine data collection by cardiac rehabilitation nurses as is assessing exercise level and markers of obesity such as body mass index. There is increasing evidence of the importance of waist circumference as a better predictor of chronic disease such as diabetes and as an assessor of obesity, particularly in South Asian populations [19, 20] . Measurement and recording of waist circumference were included as part of the initial assessment for cardiac rehabilitation with guidance and training provided to the cardiac rehabilitation nurses on the importance of waist circumference as measure of obesity and how to measure waist circumference as defined by World Health Organisation guidelines [19] .
There is an increased risk of developing depression after a myocardial infarction which is associated with reduced compliance with treatment, increased use of health resources, increased social isolation, and poorer outcomes [21, 22] . The Hospital Anxiety Depression Scale (HADS) has been demonstrated to be a reliable and valid instrument for assessing anxiety and depression in physically ill patients [23, 24] and was already an integral part of the assessment carried out by cardiac rehabilitation nurses.
Guidance on recording ethnicity was in line with that developed for the 2001 Population Census by the Office for National Statistics and the Commission for Racial Equality. Main language spoken or need for an interpreter was not part of routine data collection for the cardiac rehabilitation team.
Data entry
Throughout the design process, those who would be using the database (data clerk responsible for most of the data entry and the CR nurses) were involved in developing aspects of the database which would make it easier to use. Human error in transferring information across from one set of records to another (duplication) is well recognised and errors in recording of biochemical data [decimal units in the wrong place; incorrect units (feet and inches rather than meters and kilograms); units in the wrong order (systolic reading in the diastolic box and vice versa)] were rectified at an early stage. This was achieved by examination of all records entered onto the database separately by the one of the authors (UC) and the CR manager.
Errors were also reduced by adding minimum and maximum values so that any value entered falling outside these would create a warning highlighting the error and the records could not be saved until the error was corrected.
Inclusion criteria
Inclusion criteria for cardiac rehabilitation in East Lancashire included patients post MI, revascularisation and valve replacement. Those excluded from standard cardiac rehabilitation programme include those with heart failure, angina as an isolated diagnosis and unstable angina.
Data management
The Statistical Package for Social Scientists (SPSS) Version 16 was used for statistical analysis of the information extracted from the database. For the purpose of analysis, a patient's date-of-birth and date of referral to the service was used to calculate their age. Some recoding of variables was also necessary, for example, the South Asian category was created by grouping together those who had defined their ethnicity as Asian or Asian British (Indian, Pakistani or Bangladeshi). The White British category was created from those who defined their ethnicity as White British. The remaining minority ethnic groups were excluded from the analysis. Demographic data available for analysis included gender, age, ethnicity and postcode of the patient. Postcode data was linked to an area-based deprivation indexthe index of multiple deprivation (IMD) at lower Super Output Area (SOA) level for records where this was available. IMD differs from other deprivation measures as it uses a range of information from local government and other agencies to create a measure of deprivation comprising seven weighted themes or domains (income, employment, health and disability, education skills and training, barriers to housing services, crime and living environment) which are combined to create an overall score.
SOAs are presumed socially homogenous units of geography used in the UK for statistical analysis each covering between 1000 and 3000 people [25] . The most deprived 10% and 20% SOAs were identified for the purpose of analysis in the regression model.
Statistical analysis
Exploratory (univariate) data analysis were undertaken in order to describe and summarise the data. The chi-squared test for categorical data was used to test for differences in clinical data recording between ethnic groups. Crude and age-, gender-and deprivation-adjusted odds ratios for South Asiancompared to White Britishpatients were then calculated using logistic regression. Only 1658 White British and 154 South Asians were used in this latter analysis as it was not always possible to link IMD scores due to missing postcode data.
Results
Data were collected for a period of 18 months from January 2004 and the number of patients whose records were available for analysis is outlined in Fig. 1 .
The South Asian category consisted of 21 Indians (16 men and 5 women), 144 Pakistani (122 men and 22 women) and 6 Bangladeshi (4 men and 2 women). Over 36% of White British patients on the database were female compared to only 17% of South Asians (p b 0.001). There was also a significant difference in age distribution of the South Asian cohort compared to the White British group (Table 1) (mean age of 62 years vs. 68 years (p b 0.001).
There was no significant difference between the ethnic groups in the underlying diagnosis at the time of assessment for cardiac rehabilitation, with MI being the commonest reason for both ethnic groups (71% of White British patients and 67.8% of South Asian patients).
There was also no significant difference between the ethnic groups in the number of patients who were classified as unsuitable for further rehabilitation following their assessment. However, overall women were more likely to be considered as unsuitable for further rehabilitation compared to men (30.8% compared to 18.6%, p b 0.001).
Recording of ethnicity was very high (94.4%). There was no difference between men and women with respect to whether they had their ethnicity recorded (94.7% vs. 93.8%). Those patients who did not have their ethnicity recorded Fig. 1 . Numbers available for analysis on the cardiac rehabilitation database.
(5.6%) were also less likely to have all other clinical data items recorded compared with patients who had their ethnicity recorded: smoking status (53.6% vs. 77.9%, p b 0.001), blood pressure (28.6% vs. 53.8%, p b 0.001), cholesterol (63.4% vs. 72.8%, p = 0.02) glucose (24.1% vs. 37.4%, p b 0.01), waist circumference (12.5% vs. 25.9%, p = 0.001), pulse (19.6% vs. 42.3%, p b 0.001), HAD score (6.3% vs. 16.6%, p b 0.01), employment (55.4% vs. 92.3%, p b 0.001) and exercise level (52.7% vs. 66.4%, p b 0.01). Recording of clinical data was also lower among women and older patients (data not shown). Table 2 shows the recording of clinical data items by ethnicity. Recording was highest (N 60%) for smoking status, cholesterol record, BMI, employment and exercise status, intermediate (30-60%) for blood pressure, glucose and pulse, and lowest (b30%) for waist circumference and HADS score. For each of the clinical data items, recording was lower among South Asian patients. Significant differences at the 5% level were observed for BMI, waist circumference, pulse, HADS score, and employment status. There was a particularly marked discrepancy in the recording of the HADS score (4.7% vs. 17.9%, p b 0.001) and there was also lower recording of waist circumference, a risk factor which may be particularly important for the South Asian patients.
Results of multivariate analysis adjusted for age, gender and deprivation
Only 1658 White British and 154 South Asians were available for this part of the analysis as it was not possible to assign an IMD score due to missing postcode data. There were considerable differences in deprivation levels between the two ethnic groups with 71.4% of the South Asian group falling into the 20% most deprived quintile compared to 27.8% of the White British group. The results of the logistic regression analyses for each of the risk factors, are shown in Table 3 . The crude and adjusted odds ratios (OR) give the odds of having each item recorded among South Asian patients compared to the corresponding odds among White British patients. The findings suggest that South Asians were less likely to have each of the clinical data items recorded, although not all differences were significant at the 5% level.
Despite a much greater proportion of the South Asian group having diabetes (41.3% vs. 20.7% of the White British group, p b 0.001), South Asians were significantly less likely to have had a blood glucose recorded (adjusted OR 0.64, 95% CI 0.44-0.93).
Among South Asians, recording of waist circumference was lower, though this was not statistically significant in the multivariate analysis (Table 3 ). South Asian patients were far less likely to have a record of their HADS score (adjusted OR 0.16, 95% CI 0.07 to 0.36).
Discussion
This study provides detailed information about recording of clinical data by ethnicity in the context of a cardiac rehabilitation programme. Most patients had their ethnicity recorded (94.4%) and ethnicity recording was a proxy for overall good recording of data. Those with no record of ethnicity were much less likely to have clinical data such as BP, cholesterol and smoking status recorded. In those with a record of ethnicity, South Asians were less likely than the White British population to have all ten of the clinical data items recorded with many differences statistically significant even after adjusting for other confounders (Tables 2 and 3) .
A strength of the study was the very high rate of recording of ethnicity, so that selection bias was less likely to affect the comparisons of clinical data recording by ethnicity. A limitation of this study is that it was based on electronic data and was therefore subject to errors related to data entry but this should apply similarly to both ethnic groups.
The study has highlighted reduced recording of risk factors, such as HADS score, blood glucose, waist circumference and exercise levels for South Asians. These measures are likely to be important in preparing individualised intervention plans in cardiac rehabilitation. However, a study over a longer period of time is needed to ascertain whether these differences in recording persist and whether there are differences in uptake, adherence and completion of cardiac rehabilitation by ethnicity.
Possible reasons for poorer recording of clinical data among South Asian patients include language and communication difficulties, and lack of cultural awareness. Poorer recording may be partly due to institutional failings e.g. failure to provide adequate staff training, access to interpreters or to give sufficient priority to recording of information equally in all groups of patients. Determining the reasons would require further qualitative exploration.
The findings of reduced recording of HADS scores in South Asian patients were especially striking. There is evidence from other studies that South Asian patients are less likely to have psychological problems recognised [26, 27] . It may be inappropriate to use the HADS questionnaire in those who do not speak fluent English. However, validated translated versions of the questionnaire are available for some languages [28, 29] . This underlines the importance of not only routinely recording ethnicity, but also the language spoken, and whether an interpreter is needed. The reasons for poor use of the HADS questionnaire in minority ethnic group need further exploration from both the professional and patient perspective.
Recording of waist circumference was poor (27%) among all patients, despite specific training being provided to the cardiac rehabilitation nurses. Further research exploring health professionals' views on why waist circumference was not recorded routinely is needed as well as patients' views on using such as a measure with a particular focus on gender as well as ethnic and cultural differences about the acceptability of this measure.
In conclusion, this study suggests that inequity in care by ethnicity exists among patients who access cardiac rehabilitation services, with poorer recording of key clinical data and risk factors found among South Asian patients. Further research to explore the reasons for poorer recording of clinical data should be undertaken as well as investigation of the outcomes of cardiac rehabilitation services by ethnicity.
Where inequalities are demonstrated, appropriate action should be taken to improve recording of clinical data and clinical care among ethnic minority patients.
